strains were obtained from S. Elledge (Harvard Medical School) and are derived from Y300 (MATa ade2-1 trp1-1 ura3-1 leu2-3 his3-11); Y1135 (ddc1Δ::HIS3), Y1185 (dpb11-1), and Y1189 (dpb11-1 ddc1Δ::HIS3).
described earlier (Majka and Burgers, 2003; Majka et al., 2006) . To purify the checkpoint clamp, pBL775 expressing GST-DDC1 and pBL763 expressing RAD17 and MEC3 (all genes were on multicopy vectors under control of the galactose-inducible GAL1-10 promoter) were co transformed into yeast strain FM113 (MATa ura3-52 trp1-289 leu2-3 112 prb1-1122 prc1-407 pep4-3) . Media have been described before (Bylund et al., 2006) . Cells were grown in 6-liter SCGL media lacking uracil and tryptophan, till late log phase and induced with 2% galactose in YPGL media for 5 hr. Cells were centrifuged and stored as popcorn made in liquid nitrogen. 50 g of yeast cells were blended in dry ice with 50 ml of 2x buffer A containing 300 mM KCl (buffer A: 50 mM Hepes, pH 7.5, 10% glycerol, 1 mM DTT, 0.01% Nonidet P-40, 1mM EDTA, 1mM EGTA) and protease inhibitors (1mM PMSF, 2 µM pepstatin A, 2 µM leupeptin, 10 mM NaHSO 3, 1 mM benzamidine) followed by polyamine P precipitation and centrifugation at 16000 rpm for 1 hr as described before (Bylund et al., 2006) . The supernatant was allowed to batch bind to 1 ml glutathione-sepharose for 2 hr, and the beads spun down and loaded in a column. The column was washed serially with 50 ml of buffer A containing 100 mM KCl (A 100 ), 25 ml of buffer A 100 with 1 mM ATP and 1 mM MgCl 2 and finally with 50 ml of buffer A 100 without protease inhibitors . GST-Ddc1/Rad17/Mec3 was eluted with 20 mM glutathione in buffer A 100 and digested with 20 units of 3C protease overnight at 4 o C. GST cleaved clamp was loaded onto a 1 ml heparin column (GE Healthcare) in buffer A 100. GST and 3C protease do not bind heparin and are retained in the flow through. The column was washed with 10 ml of A 100. Excess Ddc1 (which is not part of the clamp) eluted early from the column at 180 mM KCl, and the heterotrimeric clamp was eluted with A 500 . Other clamps with various Ddc1 mutations were grown and purified in a similar way.
To purify individual Ddc1 truncated proteins, the pBL783 series of plasmids was transformed in E.coli BL21 (DE3) cells and proteins induced with 1 mM IPTG for 4 hr. Cells were lysed in buffer A 500 , sonicated and centrifuged at 16000 rpm for 1 hr. Proteins were purified sequentially on a glutathione-affinity column and heparin-ion exchange column with purification conditions analogous to that of the clamp.
In Situ Autophosphorylation Assay
Cells were arrested in G1 phase by alpha factor (20 μg/ml) and treated with 4NQO (2 μg/ml) for 30 min at 30 o C. Proteins extracts were prepared by TCA precipitation, and Rad53 in situ autophosphorylation assays were essentially performed as described (Pellicioli et al., 1999) . Briefly, extracts were separated by 8% SDS/PAGE, followed by electrophoretic transfer to nitocellulose membrane. Proteins on the membrane were renatured, and the blot incubated with carrier-free [γ-32 P]-ATP in buffer. After washes, the blot was analyzed on a phosphorimager.
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Bylund, G.O., Majka, J., and Burgers, P.M. (2006 (C) Wild-type or mutant cells were arrested in G1 phase and treated with 4NQO (2 µg/ml) for 15 min, as described in Experimental Procedures.
(D) Serial dilutions of wild-type and the indicated ddc1 mutants were tested for sensitivity to camptothecin (10 µg/ml) and UV (50 J/m 2 ). The plates were incubated at 30°C for 2 days and photographed. 
